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We consider possible mechanical masses that could appear in supersym-
metry, other than by direct Higgs coupling to fermions and we speculate that the
existence of such a type of mass would allow one to have the Higgs mass of the
u quark zero, and the Higgs mass of the d quark (at 1 GeV) of  1 to 2 MeV,











One possible mechanism for this is related to, but not identical with the quark
condensate. Here a mass is generated which is the same for all quarks, and which
adds to the Higgs type mass. Unfortunately, the numerical value of the generated
mas falls short of the desired value (some 5 MeV) by orders of magnitude.
An alternate mechanism, through Higgs-induced left-right couplings in
the squark sector may produce masses of the correct order of magnitude if the
mixing angles are diferent in the squark and quark sectors. To get the desired





~u squark coupling, so the strong CP problem may still be solved. For the d mass,
this mechanism is not really sucient to solve the grand unication mass ratio
problem.
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while presenting some of the properties of a mass term, does not imply the generation of a mechanical






in a Green's function (for example, the quark












In this note we remark that, in supersymmetric QCD, broken only by a mass term for squarks and gluinos, the
quark condensate does generate a mass. This mass behaves as a mechanical mass up to energies comparable






An alternate mechanism for the generation of masses for quarks occurs if there is a mismatch
between the mixing (Cabibbo-Kobayashi-Maskawa) angles for quarks and squarks. This would mean that










(the  represent squarks, and f is a avour index) get contributions from several avours. Thus, even if
the Higgs-up quark coupling would be zero, 
u
could have a nonzero value due to mixing, in particular of
squarks ~u and
~






















We explore possible connections with phenomenological issues.
Dynamically Generated Quark Mass





























































so L is invariant under independent chiral transformations of all the L and R elds.
The mechanism for generation of the non-Higgs mechanical mass is simple. Consider the left-right


















figure 1. Diagram yielding mass-like term
from the quark condensate.
{ 1 {
-dynamically generated masses-
The relevant eect is generated by the diagram of Fig. 1. The large blobs there represent the
vacuum expectation value of the quark condensate. The corresponding contribution to S, S
m
is evaluated









































































































Eqs. (2), (3) have been obtained for quarks with, initially, zero mechanical mass. If we take a quark with
non-zero mass m
Higgs
generated by the Higgs mechanism, with m
Higgs







The existence of a mass generated by a mechanism other than the Higgs one would be welcome for at least
two reasons. To discuss them, we rst remark that all experimentally based determinations of the masses of
the light quarks
[1;2]
yield the total mass, m. From the standard values of the MS-renormalized masses, at







= 200 MeV : (4)
Now, we can assume that all the u quark mass is generated dynamically
1
. Thus, the Higgs mass of this
quark would vanish (apparently, this occurs naturally in a class of supersymmetric models
[3]
) and we would




, which is sucient to solve the strong CP









which goes in the righ direction towards solving the outstanding mass puzzle
[4]
that occurs in grand unied
















This relation is independent of renormalization eects, and is violated by a full order of magnitude if we













From the existence of lower bounds on quark masses, independent on assumptions about experimentally inaccessible
pieces of the pseudoscalar correlator (ref. 2) it follows that the possibility m
u
= 0 cannot be contemplated seriously





and by ddling with the errors of (4) one can even get to the experimental =e ratio.
Discussion
The previous analysis has made it clear that it would be very desirable to have, beyond the Higgs mass,
a dynamically generated mass of the order of m
u
. The mechanism discussed at the begining of this note
provides such a mass. Unfortunately, it is far too small. If we assume ~m  100 GeV, and renormalize at







way o the necessary
m
u
(100 GeV)  2:7 MeV :



















Let us consider the second for deniteness, and because it arises somewhat naturally in the standard super-





, for fermions : this is sucient for our aims. The mass generated, given by



















figure 2. Diagram yielding mass term
from LR squark coupling.
For ~m = 200GeV, agreement with the phenomenological value of the u quark mass, still with with










This mechanism therefore appears to give a possible solution to the strong CP problem, although




should be so much larger
than the corresponding quark mixing angle, O(10
 3
). The problem of the mass ratio, Eq. 5, is however left
unsolved. To get a contribution to the phenomenological value of the d quark mass so that its Higgs mass is





' 8GeV, which is impossible as this is larger than the bottom
quark mass. One could try to repair this with a mixed mechanism: it is possible to imagine that the electron
observed mass is now the dierence between a larger Higgs mass, and a SUSY generated mass, due to mixing








. Renormalizing the masses at
the SUSY scale, ~m ' 200 GeV, we have
m
b
' 3 GeV; m







= 0:5 MeV; m
d
= 4:5 MeV; m
s
= 150 MeV


















' =2 {quite an extreme situation indeed.
In summary, we may say that the mechanism that is natural does not work phenomenologically,
and the one that works phenomenologically lacks sucient theoretical justication. The results may be
{ 3 {
-dynamically generated masses-
relevant to the strong CP problem, but less likely so for the unication of fermion masses: certainly not






Discussions with G. Kane on possible supersymmetric scenarios are also gratefully ackowledged.
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